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MHNOACHUTEJBbHASA 3AITIMCKA

Pabouas nporpamma y4eOHOTo Kypca «Anredpa U Hayana MaTeMaTHYEeCKOTO
aHanu3a» 0a30Boro ypoBHs mis oOywaromuxcs 10 —11 kmaccoB paspaboTtana Ha
ocHoBe denepanbHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
obmero oOpa3oBaHHs, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
HpeAbABISEMBIX K MaTeMaTHU4ecKoMy OOpa3oBaHUIO, M TPAIUIUA POCCUICKOTO
oOpa3zoBanus. Peanumszanms mporpammbl 00ecreunMBaeT OBJAJICHHE KIIIOYEBBIMU
KOMITETEHIIMSIMUA, COCTABJIIOIIMMH OCHOBY JISI CaMOPa3BUTHsI M HEMPEPHIBHOTO
00pa3oBaHusl, LIETOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOIO U MO3HABATEIBHOTO
Pa3BUTHUS JIUYHOCTU OOYUAIOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTEeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapilied IIKOJbI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMEHTAJIbHYIO 0a3zy i1 H3y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrodl CTOPOHBI, (DOPMUPYET JIOTUYECKOE U
a0CTpakTHOE MBIIUJICHUE Y4YalluXcsi Ha YpOBHE, HEOOXOAUMOM [IJIi OCBOCHMS
KypcoB HWH(MOPMATHKH, OOIIECTBO3HAHUS, HCTOPUM, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4YalllUeCs OBJIAJIEBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMU
HayKH, KOTopast pOpMyJTUPYET CBOU JOCTHXKEHUSI B MaTeMaTUueCKoil hopme.

Kypc anrebpsl 1 Hayam MaTeMaTUYECKOTO aHAJIM3a 3aKJIAbIBACT OCHOBY IS
YCIEIIHOTO OBJIaJICHUs] 3aKkoHamMu (DU3UKH, XUMHUH, OWOJOTHH, TOHHUMAaHUS
OCHOBHBIX TEHJEHIUM DKOHOMHUKHM U OOIIECTBEHHOW JKW3HHM, TO3BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX ITU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEAHEBHOM XW3HU. B TOXe Bpems OBIaJcHUE
a0CTpakTHHIMM M JIOTUYECKH CTPOTMMHM MAaTEMAaTHUYECKUMH KOHCTPYKIHUSIMU
pa3BUBAeT yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPIKIEHUSI, UCTIOIB30BaTh 0000IIEHHE U KOHKPETU3AIMI0, aOCTparupoBaHue u
aHajoruto, GopMHUpPYyeT KpeaTUBHOE M KPUTUUYECKOE MBIIUICHUE. B Xo/e n3yuenus
anreOppl W HaYaJl MAaTeMAaTHYEeCKOTO0 aHajln3a B CTapIIed MIKOJE YydYarluecs
MOJIy4alOT HOBBIM OINBIT pEIICHUs] TPHUKIAIHBIX 3a7a4, CaMOCTOSITEILHOIO
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJICJICH peaslbHbIX CUTYyallud W WHTEpIpeTaluu
MOJIYYEHHBIX  PENICHUM, 3HAKOMATCS C  OpUMEpaMd  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B TPUPOJIEe, HAYKE U B HCKYCCTBE, C BbIJAIOIMIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc oOnamaer 3HaYMTENbHBIM BOCIUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUSA, TaK U yepe3 cnenuduKy yueOHOU NesITeIbHOCTH,
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TpeOyroiein CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, POIOJKUTENBHON
KOHIICHTPAllM BHUMAHHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmeronuku oOydeHHs] anrebpe W HadajllaM MaTeMaTUYeCKOro
aHaIM3a JIKUT A TEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CtpykTypa Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE CONEPKATEIbHO-METOANYECKHUE JIMHUN: «UHuCna U BBIYUCICHUD,
«Dyakiuu U rpadukn», «YpaBHeHMss M HepaBeHCTBa»,  «Hawama
MaTeMaTH4eCKOro aHammsa», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KATEIIBHO-METOIMYECKUE JIMHUM H3Yy4aloTCsl Ha MPOTSHKEHHH JABYX JIET
oOy4eHHsl B CTaplie HIKOJe, €CTEeCTBEHHO JIOMOJIHAS APYT JApyra U MOCTENEHHO
HAChIIAsACh HOBBIMM TEMaMM U pasfenamu. JlaHHBIM Kypc  sBISETCA
MHTETPATUBHBIM, IIOCKOJIbKY OOBEIMHAET B ce0€ COJEep)KaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: are0pa, TPUTOHOMETPUS, MaTEMaTUUECKUN aHaJIN3,
Teopusi MHOXKeCTB U Jp. [lo Mepe Toro kak ydaiuecs OBJIaleBalOT BcE Ooiiee
IIMPOKUM MaTeMaTHYECKUM anapaToM, Y HUX MOCIEA0BAaTENbHO (HOPMHUPYETCS U
COBEPUIEHCTBYETCSI yMEHUE CTPOMTH MAaTEMAaTHYECKYI0 MOJEIb pealbHOU
CUTyalliM, TNPUMEHATh 3HAHMS, IOIY4YEHHblE B Kypce «Aurebpa W Hadana
MaTEeMaTUYECKOTO aHalIM3a», NI PEIICHUS CAMOCTOATEIbHO CPOPMYIUPOBAHHOM
MaTeMaTU4YEeCKOM 3a/1a41, a 3aTEM UHTEPIIPETUPOBATD ITOJIYUYECHHBIA PE3yIbTar.

ConepkaTenpHO-METOANYECKAss TUHUA «YHCIIa W BBIYMCIICHUS» 3aBEPIIACT
(opMHpOBaHKE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCE, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Mmikoisie. B crapmieil mikosie ocoboe BHUMaHUE YIEISETCS
(OpMUPOBAHNIO MPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCTIOJIb30BaHUE PAa3IMUHBIX (OpPM 3alMCHU JAEUCTBUTEIBHOIO YHUCIA, YMEHHUE
PAlMOHAJIBHO BBIOJHATE JEUCTBHUS C HUMH, JAENaThb IPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecs: TMOIYy4YaloT HABBIKM MPUOJIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMM, 3allMCaHHBIMH B CTaHIapTHOH (opme,
UCIIOJIb30BaHU MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAKCHUMN.

JIuans «YpaBHEHHsST M HEPABEHCTBA» PEAJIU3YyETCsl HA MPOTSIKEHUH BCETO
oOydyeHHs B CTapiliei IIKOJE, MOCKOJbKY B KaXJIOM pasieie MNporpaMMbl
IPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOMMX 3ajady. OOydaroniecs: OBJIaJI€BAIOT
Pa3IMYHBIMU METOJAMHU PELIECHUS LENbIX, PAlUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMUUYECKMX U  TPUTOHOMETPUYECKHX  YpaBHEHMIA,
HEPABEHCTB U UX cUcTeM. [lomydyeHHbIE yMEHHS MCTIONB3YIOTCS IIPU UCCIEAOBAaHUH
(GYyHKUMNA C TMOMOILBIO MPOU3BOAHOM, PEUICHUU MPUKIAIHBIX 3a7ad M 3a/Jad Ha
HaxXOXJE€HWE HauOONBIIMX ¥ HAUMEHBIIUX 3HAYeHWH QyHkiuu. [lanHas
coliep)kaTelbHasl JIMHUA BKJIIOYaeT B ceds Takxke (OpMUpPOBaHHE YMEHUH
BBIMOJHATh pacdy€Tbl Mo (opmynaM, MpeoOpa3oBaHUs LENbIX, PalUOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAKECHUMH,
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colepxkalmx creneHu u jorapudmbl. brarogaps u3zydeHuio ainreOpandyeckoro
Marepuana MpPOUCXOIUT  JajbHEHIlee pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPaKTHOTO MBINIUVICHUS] ydYamuXxcsi, (OPMUPYIOTCS HABBIKHM JIETyKTHBHBIX
paccyxaeHuid, paboOThl C  CHMBOJIBHBIMH  (opMamu,  MpPEACTaBICHUSA
3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJE PABEHCTB U HEPABEHCTB. AlreOpa
npennaraet 3(QQGEKTUBHbIE HWHCTPYMEHTHI JJIsi  PEIHICHUS MNPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HarJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTomyeckass JnuHUS «DyHKIMM ©u  TpaduKku» TECHO
MEPEIUIETAECTCS C APYTHUMHU JIMHUSAMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEN0BATENBHOCTh U3YUYCHHUS Marepuaa. N3yuenune CTEIIEHHOU,
MOKAa3aTeNIbHOM, JJOrapuPpMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMU I PEIICHUs 3a/lady U3 APYruX y4eOHBIX
MPEAMETOB U PEAJIbHOM JKU3HU TECHO CBSI3aHO KAK C MAaTEMAaTUYECKUM AHAIU30M,
TaK U C pEUICHUEM YypaBHEHW M HepaBeHCTB. IIpu 3TOM Oosibllloe BHUMaHHE
ynensercs GOPMUPOBAHUIO YMEHHS BBIpakaTh (OpMyJIaMH 3aBUCHUMOCTH MEXKITY
pPa3IMYHBIMM BEJIMYMHAMHU, HCCIENAOBATH IMOJTYYEHHBIE (QYHKIUU, CTPOUTH UX
rpaduku. MaTtepuan 3Toi coAepKaTeIbHOW JIMHUU HallCJIEH Ha Pa3BUTUE YMEHUU
M HaBbIKOB, IMO3BOJISIIONIMX BBIPAXATh 3aBUCUMOCTH MEXIYy BEJIMYUHAMH B
paznuyHoOil (hopMme: aHAMTUYECKOH, rpaguueckoil u cioBecHoM. Ero msyuenue
CHOCOOCTBYET Ppa3BUTHIO QJITOPUTMHUYECKOTO  MBIIIJICHHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHUs «Havanma mMaTeMaTHYecKOro aHaiu3a» IO3BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 3a/ad,
JOCTYIHBIX 00YyYarolUMCsl, Y KOTOPBIX MOSABISIETCS BOZMOXKHOCTh MCCIIEIOBATh U
ctpouTh rpabuku GYHKIUNA, OMPEAeNsATh HMX HauOOJbIINE W HAUMEHBIITUE
3HAYEHHUS, BBIYUCIATH TUIOMAAU (GUTyp U OOBEMBI TEJN, HAXOJUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUS MAaTEMaTUYECKUX MOJEIel peanbHbIX CHUTyalUu,
HAXOXKICHUS HAaWy4dlIero peuieHus B MPUKIAIHBIX, B TOM YHCIE COLHUATBHO-
SKOHOMHUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaThb MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TeXHHMKEe M ucKyccTtBe. OOyyarouuecs Y3HAIOT O
BBIJJAIOIINXCS pE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMAaTHKUA Kak
HayKH, U UX aBTOPaX.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
IIOCBAILEHA  3JIEMEHTaM TEOPUUM  MHOXKECTB. Te€OpeTUKO-MHOKECTBEHHbBIE
MPEJCTABIICHNS NMPOHU3BIBAIOT BECh KYPC IIKOJBHOM MaTeMaTUKH U MPEiararoT
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HauOoJiee YHUBEPCAIbHBIN A3bIK, OOBEIUHSIONINNA BCE pa3esibl MAaTEMAaTUKU U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE JUCIMIUIMHBI B €IMHOE
uenoe. [loaToMy BakHO N1aTh BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTE€MaTUKH M UCIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa M Hayajga MaT€MaTHYECKOrO aHAM3a» MPUCYTCTBYIOT
TaKK€ OCHOBBI ~MAaT€MAaTHYECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbBI
c(hopMHUPOBATHh HABBIKK IIOCTPOCHUSI MOJIETICH peaTbHBIX CUTYaIlUi, UCCIACIOBAHMS
ATUX MOJEJICH C TIOMOIIBIO armapara ajreOpbl ¥ MAaTeMaTHUYECKOTO aHajlu3a u
UHTEPIPETALMU TOJyYeHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHBI B Ka)KIbIH
U3 pa3/iesioB MPOrpaMMbl, OCKOJIbKY BECh MaTepual Kypca IIUPOKO UCIOJIb3YETCs
JUISl peUIeHUs] NPUKIaAHbIX 3a7ad. [Ipu pemeHun peaabHbIX NPaKTUYECKUX 3a/1ad
yyaliecs pa3BUBAIOT HAOJIOAATEILHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HMCIOJIL30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobiemy. [lesreabHOCTh 1O (OPMHUPOBAHUIO HABLIKOB PEIICHUS MPUKIATHBIX
3a/lady OpraHu3yeTcsl B MPOIECcCe M3YUYCHHsS] BCEX TeM Kypca «Anrebpa u Haudama
MAaTeMaTUYECKOTO aHATU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM miaHe Ha u3y4YeHHUE Kypca anreOpbl W Hayal MaTeMaTHUYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Hezaemo B 11 kmacce, Bcero 3a aBa roja o0ydenust — 170 gacos.
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COILEPXAHME YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BbIYUCTICHUSA

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JIECATUYHBIC APOOH, MPOIEHTHI,
OeCKOHEUYHBbIE  MepUoaUYecKHue  Ipodu. ApudmeTnyeckue  Omepamuu  C
paloHaIbHBIMU YUCIIAMU, ITPEOOPa30BAHUS YNCIOBBIX BhIpakeHUU. [IpuMenenue
Apo0Oeil ¥ MPOLEHTOB NIl PEIICHUs MPUKIAIHBIX 33Ja4y U3 Pa3JIMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlericTBuTeNnbHBIE 4HWCIA. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHCIA.

Apudmernueckue onepaluuu ¢ IeUCTBUTENbHBIMU uncaaMu. [Tpubmmxénnbie

BBIYMCIICHUS, [TPAaBUJIa OKPYIJICHHUS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas  ¢opMa  3ammcu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonws3oBanue mnoaxoxsuied (GopMbl  3amucu

JNEWCTBUTEIBHBIX YHMCEN I PEIICHUS ITPAKTUYECKUX 3aa4 U MPEICTABICHUS
JAHHBIX.

Apudmernuecknuii  KOpeHb  HaTypaidbHOM  cremenu.  JledictBusa ¢
apu(PpMETUYECKUMH KOPHSIMH HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCMHYC M TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
APKTAHT'€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHHs M HEPABEHCTBA

ToxaecTBa 1 TOXAECTBEHHbIE TPEOOPa30BaHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPUUYECKHE (POPMYJIBI.

YpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTtona MHTEpPBAJIOB.

Pemenue 1enpix 1 ApoOHO-palliOHANIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Peuienue TpUroHOMETpUYECKUX YPAaBHEHU M.

IIpuMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4
Y 33J1a4 U3 Pa3INIHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DYyHKIUH ¥ TPaPUKHU

Oynkums, crnocodsl 3amanus ¢GyHkuu. [paduk ¢dyskuu. BzaumHO
oOpaTHbIe (PYHKITUH.

OOnacTh onpeaeneHUs] 1 MHOKECTBO 3HaueHuil ¢yHkuuu. Hymn ¢yHkuuu.
[IpomexxyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CreneHHasi pyHKIMsI ¢ HATYpaJIbHBIM M LI€JIbIM Moka3aresneM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHHU.
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TpuroHomerpuueckass OKpPYKHOCTb, OINPEIEICHUE TPUTOHOMETPUUYECKHUX
(YHKIIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTemaTH4ecKoOro aHajansa

[locnenoBarenbHOCTH,  CHOCOOBI 3a1aHus MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE TOCIEA0BATENBHOCTH.

Apudmerrueckas U reoMeTpudecKas nporpeccuu. beckoneuno yObIBaroIast
reoMmeTrpuyeckas rnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccur. @opMysa CIOKHBIX MPOLEHTOB. VCmoJb30BaHWE NPOTPECCHUN IS
pEeLIEHNs pealIbHBIX 3a/1a4 IPUKJIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€eCTBO, omnepaldi HaJa MHOKecTBamu. [uarpammbl Jiisiepa—BeHHa.
[IprmeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammapara Uil OINMCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPHU PEIIEHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIBCTBO.

11 KJTIACC

Yuci1a 1 BbIYUCICHUSA

HarypansHsbie u nesnple yncia. [ I[pu3Haky 1eIMMOCTH LENBIX YHACEIT.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JlecaTuuHbIC U HATYPAJIBHBIE JIOTapU(PMBI.

YpaBHeHUS M HEPABEHCTBA

[TpeoGpazoBaHue BEIpAKEHHM, COEPIKAIINUX JTOTapU(MBI.

[TpeoOpa3oBanne BBIpaXKEHUM, COAEpPXKAIIUX CTEHNEHH C palMOHAIbHBIM
ITOKA3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3aresnbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapupmuueckue ypaBHEHUS] U HEPABEHCTBA.

CucTeMbl TUHEWHBIX yYpaBHEHUH. PelleHne NpukinaaHbixX 3a7ad ¢ IOMOIIBIO
CHUCTEMBI JJUHEWHBIX YPABHEHUM.

CucteMbl 1 COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX 00JacTeil HayKu M peasbHOU
KU3HU.

DOyHKIUH ¥ TPaPUKHU

Oynkuusa. Ilepuonnyeckne Qynkuuu. I[IpomMexxyTkm  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U MUHUMYMBI (yHKUMU. Haumbonblee u HauMeHbliee
3HauYeHHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckue  (QyHKIUMH, HUX CBOMCTBA U  TpaduKu.

[ToxazarenbHast u Jorapudmuueckast QyHKIUHU, KX CBOMCTBA U IPapUKH.
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Hcnons3oBanue rpadukoB GyHKIMN Ui pelieHUs YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpapukoB GYHKUMUA 71 MCCIAEAOBAHUS IMPOIIECCOB H
3aBUCUMOCTEH, KOTOPbI€ BO3HHUKAIOT IMPHU PEIICHUU 3a/ady U3 APYruX y4eOHbIX
MIPEAMETOB U PEATbHOM KU3HMU.

Havana MaTeMaTH4ecKOro aHajIu3a

HenpepoiBHbie PyHKIIMU. MeTo1 HHTEpBAJIOB JIJIsl pEIICHUS] HEPABEHCTB.

[MIpousBognass  ¢ynkuuu. ['eomerpuueckuit ©  QUIMYECKUI  CMBICT
IIPOU3BOTHOM.

[IpousBogubie  sneMeHTapHBIX  (QyHKUUHA.  DOpMyNnsl  HAXOXKICHUS
MIPOM3BOTHON CyMMBI, TPOU3BECHUS H YACTHOTO (DYHKIIUH.

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxnenne HanOoIbIIero U HaUMEHbILEro 3Ha4eHHsI QyHKLIUU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOJHOM JUIsI HAXOXKIACHUS HAWIYYIIEro pEUICHUs B
NMPUKIAIHBIX 3aJadax, I OINpeleNeHUus CKOPOCTH MpoLecca, 3aJaHHOTO
dbopmynoii umu rpaduKom.

[lepBooOpa3znas. Tabnuila nepBOOOPA3HBIX.

Wurerpan, ero reoMeTpuyeckuii W ¢u3nueckuii cmbicia. Boruucienue
uHTerpana no popmyne Hetorona—JleliOHuna.
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IIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MareMaTtuka» JOHKHO 00€CIeurnBaTh
JOCTHKEHHE Ha YPOBHE CpPeIHEro 0011ero o0pa3oBaHus CIEIYIOMNUX JUYHOCTHBIX,
METaNpPEeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl y4eOHOTO TMpeaMeTa
«MaremaTnka» XxapakTepu3yrTCH:

['pasx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro 0oOIecTBa, MPeACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMH,
Npoueayp TpakJaHCKOTO oOmiecTBa (BBIOOpPHI, OMNPOCHI W Mp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAJbHBIMH HMHCTUTYTaMU B COOTBETCTBUH C HX
GYHKIUAMHA U Ha3HAYCHHUEM.

[TatproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXKTAHCKON UACHTUYHOCTH, YBAXKEHUS K
IIPOLIOMY Y HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATUKOB M POCCHUICKOM MAaTEMATUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTrUX HaAyKax, TEXHOJOTusAX, chepax
SKOHOMUKHM.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LEHHOCTEHN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUA, OTHUYECKOTO TMOBEIACHUS,
CBSI3aHHOI'O C MPAaKTUYECKUM IPUMEHEHUEM JOCTHKECHUN HAYKU U JAEATEIBHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHUN;
BOCIIPUMMYHUBOCTHIO K MATEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUS TMPUMEHATh MaTeMaTHYECKUEe 3HaHUS B
HMHTEpecax 3I0pOBOTO M 0€30MmacHOT0 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0pPOBbIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U

OT/IbIXa, peryJspHas dusnaeckas AKTUBHOCTb); bu3rgecKoro
COBEPIIICHCTBOBAHHS, pu 3aHATHAX CIIOPTHUBHO-0370POBUTEIIHHOU
JESITeIbHOCTHIO.

TpynoBoe BociuTaHue:

[lokymeHT co3faH B anekTpoHHon dopme. Ne 1/22 ot 21.02.2024. NcnonHutens: KasaHkuHa C.I. r'_?ﬂEI{TPOHHbIﬁ
CtpaHuua 9 ns 19. Ctpanuua cosnana: 21.02.2024 12:06 =¥ TATAPCTAH



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3audHbIM  cepamM  MPOPECCHOHATBHONH  JIEATCIBLHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW M e TPHIOKECHUSMH, YMCHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymerd mpodeccun © peann30BBIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha MPOTSHKCHUH BCEW JKU3HMU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABJIICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYCCKONW KYyJIBTYpbl, MOHMMAHHEM BIUSHUS
COIMAJIbHO-9KOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE MPHPOTHON M COIMATIBLHOM
CpeIbl, OCO3HAHWUEM TJIOOATBHOTO  XapaKTepa dSKOJOTHYECKHX MpoOlieMm;
OpUEHTAIMEe Ha TPUMEHEHHE MaTeMaTHYEeCKHX 3HAHWUW I pellcHHs 3aaad B
00JacTH OKpYy)KaloIled Cpeapl, IUIAHUPOBAHHUS IIOCTYIIKOB M OICHKH HX
BO3MOJKHBIX ITOCIICJICTBH JIJISI OKPYIKAIOMICH CpeIbl.

[{leHHOCTH HAyYIHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOINEGCTBEHHOW TNPAKTHKH, ITOHHMMaHHUEM
MaTEeMaTHYECKON HayKH Kak cQepbl 4YeIOBEUYEeCKOH JeATCIBHOCTH, STaloB €&
pa3BUTHS W 3HAYUMOCTH JJI PA3BUTHS IUBWIM3AINHU; OBJAJACHHEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYeCKOH KyJIbTypOll KakK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCICIOBATEIBCKYIO JIEATEIBHOCTh
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIC Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI YY€OHOTO MpeaMeTa
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsMU, YHUBEPCATbHBIMU Pe2YTAMUBHLIMU 0eUCBUIMU.

1)  Vuueepcanvmvie  nosnasamenvmvle  Oeticmeusi,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYECcco8 obyyaowuxca (oceoeHue
Memo0o08  NO3HAHUS — OKpyJcaowe20  Mupa,  NpuMeHeHue  J102UYEeCKUX,
uccnedosamenbCcKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

bazoBrle Tornueckue 1eUCcTBUA:

e BBIABIITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMATHICCKUX
OOBEKTOB, TMOHATHUNA, OTHOIICHWA MEXIYy MOHATUAMH, (HOPMYIUPOBATH
OTIpEJICICHHUS] ~ TOHATHUN, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanmy, OCHOBaHMS IJisi 0OOOIIEHHMS U CpaBHEHHUSA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;
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e BOCIpUHUMATH, (OpMyIHpOBaTH U  MPEeOOPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTENbHbIE W OTpULIATEIbHbIC, €JUHUYHBIC, YacTHbIE U OOIIuE;
YCIIOBHBIE;

e BBUBILITH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX M YTBEPKIACHUSX;
npemjiaraTh ~ KpUTEpUM  JUISL  BBISBIIGHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

e J€JaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBa MaTeMaTHYECKHX
YTBEPKJICHUN (MPSAMBIE U OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pelIeHHs Y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BAapUAaHTOB pELICHUs, BbIOMpaTh HamOojee MNOAXOMAIMN ¢ YYETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble Hcciie10BaTeNIbCKUE ACCTBUS:

e HCIIOJb30BAaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT NMO3HAHUS;
(bopMyaMpoBaTh BOIMPOCH], (PUKCHUPYIOIIME MNPOTHUBOpPEUHUE, MpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOe, (OpMHUpPOBaTH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULIUI0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEJOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O0BbEeKTa, SBJICHMS, MPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SABJICHUSIMH, IPOLECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIECHHS U BBIBOJABI MO pe3yJibTaTaM
IPOBEAEHHOIO HAONIONCHUS, WCCIIEIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IMpoIlecca, a TaKKE BBIIBUIATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ uadopmariuei:

e BBIABITH AehUIIUTH UHODOPMAITUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U JJIs PEIICHUs 3a4a4u;

e BbIOMpaTh UH(POpPMANMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALINIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh WH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUUuECcKH;
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e OIICHMBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaiom

CHOPMUPOBAHHOCTNL COYUATLHBIX HABLIKOE 00YUAIOWUXCS.

Ob61enue:

e BOCIpPUHUMATH U (OPMYyIHUPOBATH CYXICHUS B COOTBETCTBHU C
YCIIOBUSIMHU U TIEJISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BEIPA’KaTh CBOIO
TOUYKY 3pCHHSI B YCTHBIX W MUCHBMEHHBIX TEKCTax, MaBaTh TMOSCHEHUS IO
X0y pelieHus 3a1a9i, KOMMEHTHPOBAThH MOJTyICHHBIN PE3yIIbTaT;

e B X0JIe 00CYXKJIEHUS 3a]1aBaTh BOMPOCHI 1O CYIIECTBY O0CYKIAeMON TEMBI,
po0JIeMBI, peraeMoi 3a/1auu, BRICKA3bIBaTh WU, HAIICJICHHBIC Ha TTOUCK
pEIIeHUs; COMOCTABIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHMaiora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO MO3UIIUI; B
KOPPEKTHOU PopMe hopMyIUpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  pEe3ydbTaThl  PEIMICHWS  3a7adyd,  OKCIICPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpATH dbopmar
BBICTYIUICHHS C YYETOM 33724 MIPE3CHTAIIMHA U OCOOCHHOCTEH ayIuTOPUH.

CoTpyIHUYECTBO:

e TMOHWMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOU u
WHUBUyaJIbHON pabOThI MPU pellieHnr y4eOHbIX 3aj1a4; IPUHUMATh 11eJTb
COBMECTHOM JeATEIbHOCTH, IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacipeAenaTh BUILI paboT, JOrOBapUBATHLCS, OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JTHOJICH;

e YYacTBOBATh B IPYyNIOBBIX (hopMax paboThl (00Cyk1eHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMbD» W HWHBIC); BBINOJHATH CBOI YacTh pPadOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JAPYTMMH YJIeHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIMMN TPOAYKT IO KPHUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vnueepcanonvie  pezynamuemvle Oeticmaus, obecnequsarom
Popmuposanue cMbiCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIL.
Camoopranuzanus:

COCTABJISITH IJIaH, aJITOPUTM PEIICHUs 3a/1a4H, BHIOMPATHh CIIOCOO PElIeHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaIny.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMM I[IO3HABATEIbHOW pedieKcUd KaK OCO3HaHUS
COBEPILIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB;
BJIaJE€Th CIoco0amMM CaMONpPOBEPKH, CAMOKOHTPOJS Mmpollecca U
pe3ysbTara peuieHusl MaTeEMaTHYECKOM 3aauH;

[lokymeHT co3faH B anekTpoHHon dopme. Ne 1/22 ot 21.02.2024. NcnonHutens: KasaHkuHa C.I. r'_?ﬂEI{TPOHHbIﬁ
CtpaHuua 12 us 19. CtpaHuua cosaaHa: 21.02.2024 12:06 =¥ TATAPCTAH



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JI€SITEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BRISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yibTaTa IEIW € YCIOBHSIM, OOBICHITH
MPUYUHBI JOCTHXKCHUSI WM HEIOCTUXKEHUSI PE3yJIbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa n Hadajga MaTeMAaTUYECKOrO aHAIN3a»
Ha yYpOBHE CpEIHEro oouero oopazoBaHUs JOJKHO 00eCleunBaTh JOCTUIKEHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB!

10 KJIACC

Yucaa v BbIYUCTICHUSA

OnepupoBaTh NOHATHUAMH: PALMUOHAIBHOE W JCUCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BoemonusaTe  apudmernueckue — omepaldd € palOHAIbHBIMU U
NENCTBUTEIBHBIMHU YACIIAMHU.

BbINONHATE TPUOJIMAKEHHBIE BBIYMCIICHUS, UCIOb3Ys MPaBUIIa OKPYIJICHHS,
NenaTh NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM II0KAa3aTelIeM; CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJlbHOM CTENEHU;
UCIOJIb30BaTh MOAXOIALTYI0 (JOPMY 3alKCU IEHCTBUTENBHBIX YHCEN AJISl peIIeHUs
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHIATUSAMU: CUHYC, KOCHHYC U TAHTE€HC ITPOU3BOJBHOIO YIJIa;
UCIIOJIb30BaTh 3aIKCh MTPOU3BOJIBLHOTO YIJia Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIUN.

YpaBHeHHs M HEPABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUUECKOE
YpaBHEHHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHHM U pellaTh
TPUTOHOMETPUUECKNE YPABHECHMUSI.

BoInonHATh npeoOpa3oBaHus I1IENbIX, PAMOHAIBHBIX M HPPalMOHAIBHBIX
BBIDQXKEHU W  pElIaTh OCHOBHBIE THUIBI  ILENBIX, PANUOHAIBHBIX U
VPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA JUIsl PELICHUS] MATEMAaTUYECKUX 3a/1a4
Y 33J1a4 U3 Pa3INIHbIX 001acTe HAYKH U PEaTbHOM KU3HH.
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MognenvpoBaTh peaibHbIE CUTyallUd Ha s3bIKE anreOpbl, COCTaBIATh
BBIPDAKCHMS, YPABHEHUS, HEPABEHCTBA [0 YCIOBUIO 3a/layd, HCCIEA0BATh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DOyHKIUMN U TPAPUKHU

OmnepupoBaTh MOHATHAMH: (QYHKIHUS, CIIOCOOBI 3aJaHus (PyHKIMU, 00JacTh
OTpe/eNieHUus] U MHOXECTBO 3HaueHWUW (QyHKIUH, Trpapuk (YHKIUH, B3aUMHO
obpaTtHbIe (DYHKITUY.

OmnepupoBaTh MOHATUSAMHU: YETHOCTP U HEYETHOCTh (YHKIUHM, HYJIU
(YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIWN 111 pelICHUsS] YpaBHEHU.

CtpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (QPYHKIMH, KBAAPATUIHONW (PYHKIIMH,
CTENEHHOHN (PYHKIIMH C LEJIbIM MOKa3aTeNIEM.

Hcnonp3oBatk rpaduku (QYHKIMM I HMCCIEAOBAHUS IPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 JPYTHX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU; BBIpaXaTh POpMyJIamMH 3aBUCUMOCTH MEXIY BEIIMIMHAMH.

Havana maTtemMaTn4yeckoro aHajm3a

OmnepupoBaTh MOHATUSAMM: IOCIENOBATEIbHOCTh, apudmernyeckas WU
reoMeTpuyecKas Iporpeccum.

OmnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBaroIIasi TIeOMETpUUYEcKast
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3agaBaTh NOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIIEI0OBATEIBHOCTEN U MPOTrPECCUM ISl PELLICHUS
pealIbHBIX 33]a4 MPUKIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OmnepupoBaTh MOHITUSAMU: MHOXECTBO, ONIEPALIMU HAJl MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONHCaHUs
pEabHBIX MPOLIECCOB W SIBICHUW, TPHU PEIICHWU 3a]ad W3 JAPYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBarb  MOHITHIMM: ONpENENICHNE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yucjaa v BbIYUCJIEHUA

OnepupoBaTh TMOHATUSMHU: HaTypaldbHOE, IEJI0€ YHCIO;, HCHO0JIb30BaTh
MPU3HAKU JIEJIMMOCTH LEJIbIX YUCEN, PA3JIOKECHUE YHCIIA HA MPOCThIC MHOXKUTEIIN
JUIA PEIIEHUS 3a1a4.

OnepupoBaTh MOHITUEM: CTEIEHD C PAIIMOHATILHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIorapupM 4YHUCTIA, JECATUYHBIE M HATypaJbHbIC

Jgorapu@mel.
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YpaBHeHMs M HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTeNmeHW Uil NpeoOpa3oBaHUs  BBIPAKEHUMN;
ONEpUpPOBATh IOHATUAMU: IIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bremonusate mpeoOpazoBaHus  BBIpXKEHHUH, COAEpXKAIIUX JIOTapU(PMBL;
OTIEpUPOBATH MOHIATUAMHU: JIOTAPU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOTAPU(PMHUUECKUX YPABHEHUIN U HEPABEHCTB.

HaxonuTp pemeHuss MNpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEWHBIX YPaBHEHHUW U €€ PEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM IS PEILICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp peuieHus nNpoCTEeUIINX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MognenupoBaTh peaibHbIE CUTyallUd Ha $3bIKE anreOpbl, COCTaBIATh
BBIPDQXKECHHUsI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCJIOBHIO 3aJ]1a4H,
MCCJIE0BATh IOCTPOEHHBIE MOJIETH C HCIOJIB30BAHUEM anmapara ajareOphl.

DOyHKuMU U rpaguKH

OnepupoBaTh  MOHATUSAMM:  IEepUOAMYECKass  (QYHKIMS, MPOMEKYTKH
MOHOTOHHOCTH  ()YHKLMH, TOYKH OKCTpeMyMa (YHKIHUM, HauOosbliee U
HavMEHbIlIee 3HAauyeHUd (QYHKIMM Ha TPOMEKYTKE; HCIOJIb30BaTh HMX IS
uccae10BaHusl QYyHKINHY, 3aJaHHON Ipad)uKOM.

OnepupoBaTh MOHATUSIMH: TpaUKK TMOKA3ATENbHOW, JOrapupMHUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIUN; U300paxaTh UX HA KOOPAUMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh I PELICHNs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHON TUIOCKOCTH TpapUKU JIMHEWHBIX ypaBHEHUIN
Y VICIIOJIB30BaTh UX JUJIS PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnons3oBath rpaduku GyHKIUNA 71 KUCCIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEMN U3 APYTUX YUYEOHBIX TUCHUIUIMH.

Hayana MmareMaTH4ecKoOro aHaJu3a

OnepupoBaTh NOHIATUSMU: HENpepbIBHAS (DYHKIUS; MPOU3BOJHAS (PYHKIUU;
UCII0JIb30BaTh TEOMETPUUYECKUNA M (PU3UUECKUI CMBICI MPOU3BOIHOM IJIsl peleHUs
3aaad.

HaxoauTs npon3BoAHbBIE AIE€MEHTAPHBIX (PYHKIIUM, BEIYUCIATH POU3BOIHbIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (DYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO AJIsl UCCIEN0BaHUS (PYHKIIMKM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThl UCCIAEAOBAHUS K TOCTPOSHUIO IpaUKOB.

Hcnonp30BaTh NPOW3BOAHYIO Ui HAXOXKICHHS HAWIY4YIIErO PELICHUsS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMHU: T[E€PBOOOpa3Hass M  HMHTErpajl; OHUMATh
T€OMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETpaa.
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Haxonute mepBooOpa3Hbie JIeMEHTAPHBIX (DYHKIIMH; BBIYUCISATH UHTErPall
no gopmyne Herotona—JleliGuuma.

PemaTh mpuKIagHbIe 33a7a4, B TOM YUCIIE COIHATbHO-YKOHOMHYECKOTO U
(u3myecKoro xapakrepa, CpeACTBAMH MAaTEMAaTHIECKOTO aHAITU3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acos JJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3jiesioB U TeM (uu¢posbie)
Koutposbubie | IlpakTnyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
MHO>KeCTBa PAllHOHAIBHBIX 1 https://resh.edu.ru/subject/51
. /10/.
1 JIEHCTBUTEIBHBIX ynce. ParimonanbHbIe 14 2
YpaBHEHUS U HEPABEHCTBA
5 @Oynukin 1 rpaduku. CTerneHb ¢ HesbiM 5 https://uchi.ru/
MoKazaresiem
3 ApudpmeTnueckuii KopeHb N—Ol CTEIEHH. 18 1 https://uchi.ru/
WpparmoHnanbHbIe ypaBHEHUS U HEPABEHCTBA
DOpMYIIEI TPUTOHOMETPHH. https://urok.1sept.ru/
4 TpuroHomeTpruuecKkue ypaBHEHHUS 22 1 https://resh.edu.ru/subject/
51/10/
5 IToce10BaTeNBHOCTH 1 IIPOTPECCHH 5 https://math.edu.yar.ru/
6 I[TosTopenue, 0606IIEHNE, CUCTEMATH3AIIUS 3 L https://fipi.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://uchi.ru/
https://uchi.ru/
https://urok.1sept.ru/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://math.edu.yar.ru/
https://fipi.ru/

11 KIJACC

KoJsnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K n (uudpossbie)
n/n NPOrpaMMBbl Beero OHTPOJILHbIE PAKTHICCKUC | GhazoBaTebHbIE
padoThI padoThI pecype
CrerneHb ¢ pallMOHATBHBIM ITOKa3aTeJIeM.
1 IMokazarenbHast Gpyakuus. [lokasarenbHbIe 12 1 https://urok.1sept.ru/
ypaBHEHUS ¥ HEPABEHCTBA
Jlorapudmitieckasn GyHKIHA. https://resh.edu.ru/subject/51/11/
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUH U UX
3 rpaduku. TpuroHOMETpHYECKUE 9 1 https://urok.1sept.ru/
HEpaBeHCTBA
4 [TpousBojnas. [IprMeHeHre MPOM3BOAHON 24 1 https://resh.edu.ru/subject/51/11/
5 WMHTerpai u ero npuMeHeHus 9 https://resh.edu.ru/subject/51/11/
6 Cucrembl ypaBHEHUH 12 1 https://resh.edu.ru/subject/51/11/
7 HatypasibHble 1 Lienble yncia 6 https://resh.edu.ru/subject/51/11/
8 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 5 https://fipi.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOI'PAMME
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https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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